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Ionic liquids provide a media with a wide electrochemical window for the 
electrodeposition of many metals. Ionic liquids also allow for substrates that react 
with water to be more effectively utilised. For these reasons ways to solubilise metal 
salts in ionic liquids are being developed. 
 
Methods to increase the solubility of metal salts in ionic liquids include the use of 
task-specific ionic liquids which have functional groups that interact/coordinate with 
the metal ions. Using the coordination properties of metals we have been able to 
develop this further and synthesise ionic liquids where the metal ion is part of the 
cation of the ionic liquid. This negates the need to solubilise the metal and gives 
relatively high metal concentrations. 
 
In the case of tetrahedral copper(I) with four ligands, these cations can be considered 
analogues of the ammonium and phosphonium ionic liquids (see scheme below). 
When a suitable anion is chosen such as the bis(trifluoromethylsulfonyl)imide (Tf2N) 
these compounds have melting points well below 100°C and some below room 
temperature. 
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In this report we detail the synthesis and characterisation of these new ionic liquids of 
formula [Cu(L)4][Tf2N] where L= acetonitrile, pyridine, methylpyridine, bipyridine and 
methylimidazole. Also presented are results of the electrodeposition of copper from 
these ionic liquids. 
 
 
